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Retinol (vitamin A) is required for normal vision, growth and reproduction. It is an important micronutrient for the maintenance of epithelial cell differentiation and repair. Vitamin A is insoluble in water and is circulated in blood bound to carrier proteins, the principal one being retinol-binding protein. Secondary carrier proteins include chylomicrons and lowdensity lipoproteins (LDL). oc-Tocopherol (vitamin E) is an effective antioxidant for the protection of biomolecules (such as lipids, proteins and nucleic acids) from oxidative damage by free radical chain reactions. It also protects vitamin A from oxidative destruction. Vitamin E circulates in blood bound to carrier proteins, mainly LDL. Levels of circulating lipids have been shown to influence blood levels.
Vitamins A and E are among the most widely studied compounds (in various populations) mainly because of their inverse relationship with the development of several diseases such as cancer and coronary artery disease. We measured serum vitamin A and vitamin E levels in healthy Asian adults and newborns as well as in patients with cancer, coronary artery disease, diabetes mellitus and renal disease. We also measured serum total cholesterol in these patients to determine if its levels correlate with those of the two vitamins, vitamin E in particular.
MATERIALS AND METHODS
Subjects of the study comprised a mixed population of the three major ethnic groups in Singapore, namely, Chinese, Malay and Indian. Serum samples were obtained from apparently healthy laboratory personnel. Blood was drawn after an overnight fast. Those who reported Correspondence: Ms S F Lim. 244 taking vitamin supplements were excluded. Umbilical cord blood from apparently healthy newborn infants was collected upon delivery at the labour ward of the Singapore General Hospital. Serum samples from patients with cancer, coronary artery disease, diabetes mellitus, heart disease and renal disease were taken from specimens received for routine biochemical analyses at the clinical biochemistry laboratories. Selection was based on clinical diagnoses as well as marked elevation of relevant biochemical markers and abnormal haematological indices:
(a) cancer patients with markedly elevated tumour markers carcinoembryonic antigen (CEA), e-fetoprotein (AFP), CA 19-9, CA 153, for cancers of the colon, liver, pancreas and breast, respectively, and leukaemia patients with low haemoglobin and platelet counts, elevated leucocyte counts, presence of blast cells and confirmational bone marrow examination results; (b) patients with heart disease and marked elevation of creatine kinase, aspartate transaminase and lactate dehydrogenase levels used to monitor congestive cardiac failure, acute myocardial infarction and ischaemic heart disease; (c) renal patients with elevated urea and creatinine levels used to monitor chronic/ end stage renal failure; (d) diabetic patients with elevated HbA\c (e) coronary artery disease patients attending the outpatient clinics at the Singapore Heart Centre.
It was not possible to obtain detailed information regarding recent food or vitamin intake and nutritional status for the patients. Serum cholesterol levels in 34 normal adults 40 newborns, 37 coronary artery disease patientã nd 54 diabetic patients were measured. Vitamins A and E levels in an additional 12 adult patients with cholesterol < 3·0 mmol/L and 24 adult patients with cholesterol > 8·0 mmol/L were also measured so that the widest possible range could be included for assessment of correlation between the vitamins and their carrier lipoprotein, represented by cholesterol. We used the Bio-Rad Acclaim high-performance liquid chromatography (HPLC) system and Vitamin A/E Reagent Kit l (catalogue no: 195-5869, Bio-Rad Laboratories GmbH, Munchen, Germany) for vitamins A and E analysis. Serum cholesterol was determined by an enzymatic method on the Vitros 750 analyser (Johnson & Johnson Clinical Diagnostics, New York, NY, USA).
All blood specimens were centrifuged within 2 h of receipt and serum was stored in plastic containers wrapped with aluminium foil at -15"C for up to 5 weeks before analysis. We have previously shown that vitamin A and E did not deteriorate significantly over this period when stored under such conditions (recovery at five weeks of storage was about 100% for both vitamins.
We used non-parametric analysis for calculation of group medians and 2·5 and 97·5 percentile ranges and the Wilcoxon rank sum test for assessing statistical difference between groups. All statistics were analysed using the SPSS software package (Statistical Package for Social Sciences, Release 6,1, Chicago, IL, USA).
RESULTS AND DISCUSSION
The Table shows statistical data on vitamin A and vitamin E for all the population groups studied. Normal adults were found to have vitamin A levels ranging from 1·47 to 3·77 Jlmol/L and vitamin E levels ranging from 21-4 to 52·9 Jlmol/L, both of which are similar to the reference ranges obtained by Bio-Rad Laboratories (1,05-2,79 Jlmol/L for vitamin A and 11·6-41·7 Jlmol/L for vitamin E). The median vitamin A and vitamin E levels were comparable with those reported by the Irish? and French! studies using HPLC analysis. Newborn levels of vitamin A and vitamin E were significantly lower than healthy adult values. This is attributed primarily to low carrier protein levels at birth for both vitamin A and vitamin E. The low carrier protein status for vitamin E is reflected by the low cholesterol levels « 2·25 mmol/L) obtained for all the newborns in this study.
In heart, cancer, diabetic and renal patients, vitamin E levels were lower than those of healthy adults. With the exception of renal patients, vitamin A levels were also lower in the other three groups of patients. Similar observations have been reported in other studies. 2 .4,5 The low vitamin A and E status of the patients is most probably due to the severity and/or chronicity of their illness causing prolonged states of poor nutrition. The low vitamin E levels in the patients indicate susceptibility to further oxidative stress. Significantly higher vitamin A levels were found in renal patients. Similar observations have been reported in the literature? and have been attributed to the increased retention of retinol-binding protein in renal failure.
Unlike the other patient groups, coronary artery disease patients attending the outpatient heart clinics had significantly higher vitamin A and vitamin E levels when compared with normal adults. This particular group of patients may be more conscious of their need for vitamin supplementation and may have included vitamin A P value of < 0·05 is considered statistically significant.
Ann C/in Biochem 1999: 36 supplements in their diet, independently or at the advice of their cardiologists. Newborn values were not included for the vitamin A versus cholesterol correlation study as the low vitamin A level is due to low principal carrier protein status (retinol-binding protein) rather than to decreased level of secondary carrier proteins such as LDL. We obtained significant correlation coefficients between vitamin A and cholesterol (r=0'25, P=0'03) and between vitamin E and cholesterol (r = 0'79, P=O·OOOI). In two separate studies.Y correlation coefficients of 0·25 and 0·28 were obtained between vitamin A and cholesterol, and 0·56 and 0·64 between vitamin E and cholesterol, with cholesterol ranging from 5-47--6·09mmol/L and 2·65-8·55 mmol/L, respectively. We were able to obtain a higher correlation between vitamin E and cholesterol because of a wider spread of cholesterol values (1' 3-13'0 mrnol/L) obtained by the deliberate inclusion of subjects with hypoand hyper-cholesterolaemia. The high correlation implied that a low carrier protein state could be one of the causes of a low vitamin E level. Low cholesterol level confirms a low carrier protein state. It follows that vitamin E supplementation, if required, should be given in a water-soluble form for hypocholesterolaemic patients. Low vitamin E levels not due to low carrier protein states or hypocholesterolaemia are probably a result of low intake or malabsorption syndromes.
In conclusion, we found that a variety of patients with acute/chronic illnesses tend to have lower serum vitamin A and vitamin E. Know-Ann Clin Biochem 1999: 36 ledge of a low carrier protein status in a patient with low vitamin E may be useful when deciding on the mode of supplementation.
